Supplementary Discussion
Schnur et al. 1 have recently biosynthesized a soluble CCR5 ectodomain composed of unsulfated N-terminal CCR5 domain, extracellular loop 1 and 2 and synthesized chimeric peptides containing disulfated-N-terminal CCR5 domain conjugates with extracellular loops 1 and 3, as well as, a conjugate of extracellular loops 1 and 2. These peptides, together with N-terminal CCR5 domain as a control, were used to map the interactions of between the N-terminal and extracellular domains of CCR5 with CCL5. Also in a previous study, Schnur et al. 2 used NMR studies to derive a conformation for the 7-23 residue fragment of the CCR5 N-terminal domain.
In our study, we used the conformation derived in the previous study of Schnur et al. 2 to model the complete CCR5 structure, the validity of which is demonstrated by the exceptional agreement with experimental findings, in the investigation of the entire CCR5, in complex with (i) a dual tropic HIV-1 gp120 V3 loop 3 , and (ii) CCL5 (present study). In addition, the computationally derived structure of this study, which utilized NMR conformations of CCL5 4, 5 , depicts that the N-terminal domain of CCL5 forms crucial interactions with the CCR5 transmembrane domain, in line with experiments 6, 7, 8, 9, 10, 11 . Within the simulation, the C-terminal 56-68 residue domain of CCL5 is not proximal to the CCR5 N-terminal domain and extracellular loops of CCR5; the distance of CCL5 Met67 Cα -CCR5 Pro19 Cα, which is the closest CCR5 residue from CCL5 residue Met67, is within 19-21 Å. Combining (i) the knowledge gained from previous experimental findings investigating the entire chemokine and chemokine receptor complex (showing that the N-terminal domain of CCL5 penetrates into the transmembrane region of CCR5), as well as the computationally derived structure derived here, and (ii) the experimental evidence for the high structural integrity of both the CCR5 transmembrane domain 12 and the region of CCL5 outside the N-terminal domain 5 , our study suggests that it is structurallygeometrically infeasible for CCL5 residues Met67 and Ser68 to interact with CCR5 (when CCL5 binds to the entire CCR5). CCL5 residues Met67 and Ser68 were affected by the binding to The similarity between (i) the important CCL5 residues in residue moiety 12-50 which according to our study they mainly interact with the N-terminal domain of CCR5, and (ii) the CCL5 residues which according to Schnur et al. 1 are affected owing to the CCL5 binding to the Nterminal domain of CCR5 only, suggests that CCL5 in 1 could presumably have acquired a more proper binding and relative orientation with regard to the N-terminal domain, in the presence of the N-terminal domain only, compared to the experimental assays where extracellular loops were present. As the present study, as well as previous experiments 6, 7, 8, 9, 10, 11 , provide evidence on the crucial role of the CCR5 transmembrane domain in binding and signaling, it is possible that its absence 1 -specifically in the experimental assays which included extracellular loops 1 and 2 -has affected negatively the correct binding and relative orientation of CCL5 with regard to the chimeric peptides.
Supplementary Methods

Analysis of Complex 14A:
We analyzed the intermolecular interaction free energies between CCL5 and CCR5 residue pairs of the simulation snapshots in Complex 14A using Supplementary Equation (1):
The first and second group of terms on the right-hand side of Supplementary Equation 1 describe, respectively, polar and non-polar interactions between R and R'. A similar methodology for the analysis of interacting residues has been used for the elucidation of the molecular recognition of CXCR4 CCR5 by a dual tropic V3 loop 3, 13 , the molecular recognition of CXCR4 by CXCL12 14 ,
the delineation of problems related to species specificity of proteins 15 , the design of transgenic proteins 16 , and in problems related to drug design 17, 18, 19 . In the calculations, R corresponds to a CCL5 residue and R' to a CCR5 residue. To compute the GB term in Supplementary Equation Waals interaction between R, R' and a surface term, expressing cavity contributions and nonpolar interactions with the surrounding solvent. The non-polar and polar solvation terms were calculated using the heterogeneous water-membrane-water GBSW 20 using the same parameters as in 3, 13 . The sum of the two components, polar and non-polar, reflects the total direct interaction between R and R' in the solvated complex. Subsequently, we decomposed the polar and nonpolar interaction free energy contributions and present the results of the average intermolecular interaction free energies of the lowest binding free energy complex in two dimensional density maps in Supplementary Figure 1 . In addition, we summed up the total intermolecular interaction free energies of every CCR5 residue, so as to provide insights into the role of each interacting CCR5 residue with CCL5 (first column per CCR5 residue in Figure 3 ), and the results are presented in Figure 3 . Also, in Figure 3 , we provide a comparison to the sum of intermolecular interaction free energies summed up for every CCR5 residue with regard to the HIV-1 gp120 V3 loop binding (second column per CCR5 residue in Figure 3 ) using data from Tamamis and Floudas 3 .
CCR5 Interacting Residues in Complex with CCL5 versus HIV-1 gp120 V3 loop:
We summed up the residue pair-wise interaction free energies for every CCR5 residue in complex with (i) CCL5 (first column of Figure 3 per CCR5 residue) and (ii) the dual tropic HIV-1 gp120 V3 loop of 3 (second column of Figure 3 per CCR5 residue). We sort the hydrogen bonding atom pairs, firstly, with respect to the residue number of the 
Supplementary Table 2
Binding free energies using the GBSA and MM GBSA approximations for CCL5 : CCR5
complexes. The binding free energies (kcal/mol) are calculated as described in Methods 
Supplementary Coordinates
The MD coordinates of the final simulation, extracted every 2-ns are provided as Supplementary
Coordinates in PDB format. The structures are aligned with regard to the backbone of the CCR5 
Supplementary Video
A video demonstrating the final simulation trajectory of CCL5 : CCR5, and depicting the gradual stabilization and preservation of the key salt bridges, important hydrogen bonds and important cation-π interactions, which are shown in Figure 2 , is provided as Supplementary Information.
